Objective The CURB-65 score is a simple well validated tool for the assessment of severity in communityacquired pneumonia (CAP). The weight of each criterion in very low-mortality-rate settings is unclear. The purpose of this study was to determine the weight in such setting. Methods This study retrospectively reviewed 1,230 adult patients admitted for CAP from 2005 to 2009. Results The 30-day mortality rose sharply from 0%, 1.0%, 8.2% and 16.7%, respectively, for patients with CURB-65 scores of 0, 1, 2 and 3 to 100.0% for patients with the scores of 4 (x 2 = 219.494, p<0.001). Confusion had the strongest association with mortality (odds ratio, 22.148). The presence of low blood pressure was not associated with mortality. Confusion, urea >7 mmol·L -1 and age ! 65 yrs showed independent relationships with mortality (Odds ratio, 11.537, 5.988 and 10.462; respectively). Urea >7 mmol·L --1 was most strongly associated with the sequential organ failure assessment (SOFA) scores [rank correlation coefficient (rs), 0.352]. Confusion had the closest relationship with hospital length of stay (rs, 0.114). Age ! 65 yrs had the strongest association with costs (rs, 0.223). Conclusion The individual CURB-65 criteria were of unequal weight for predicting the 30-day mortality, SOFA scores, hospital length of stay and costs in a very low-mortality-rate setting, and a low blood pressure was not associated with mortality.
Introduction
Community-acquired pneumonia (CAP) is a common infection. Despite substantial progress in therapeutic options, the mortality remains unacceptably high (1, 2) . It is as high as 58% when patients with severe CAP are admitted to the intensive care unit (ICU) (3) . CAP presents to physicians both in primary and secondary care as a wide spectrum of illness from mild and self-limiting to a life threatening and occasionally fatal disease. This breadth of the severity of illness is reflected in the variable mortality rates reported by studies of CAP in different clinical settings (4) . A key step in the management of CAP is the initial assessment of the severity of the disease. An accurate assessment helps the clinician determine the site of care, the extent of diagnostic testing, and the type and intensity of antibiotic treatment.
The British Thoracic Society recommends the use of CURB-65 (Confusion, Urea >7 mmol·L -1 , Respiratory rate ! 30 minutes -1 , low Blood pressure, and age ! 65 years) for the prognostic assessment of CAP and 1 point is assigned for the presence of each of the criteria on admission to the hospital (4, 5). Loke's recent systematic review and metaanalysis suggest that the CURB-65 scoring system performs well at identifying patients with pneumonia that have a low risk of death (Average mortality 7.4%) (6) . This good per-formance in patients with CAP was further validated by a recent large multicenter prospective observational study (7) and a retrospective cohort study (8) .
The weight of each criterion in very low-mortality-rate settings is unclear. Therefore, this study was conducted with the aim of determining the weight in an adult CAP population in such settings.
Materials and Methods

Design and setting
This study retrospectively analyzed the medical records of a cohort of 1,230 adult patients who met the criteria for CAP presenting to the Department of Respiratory Medicine in a Chinese affiliated hospital of a medical college from 2005 to 2009.
Factors influencing admission decisions incorporate the severity of a disease and the health care system. The funds utilized in the Chinese health care system incorporate two components, namely personal funds and the public funds. An outpatient's costs would be deducted from the patient's personal funds. On the contrary, an inpatient's costs will be paid from the public funds. On the other hand, the Chinese primary care system remains undeveloped. Therefore, a typical Chinese inpatient CAP population consists of patients with mild CAP and most of them are young.
Criteria for enrolment
CAP was defined as an acute infection of the pulmonary parenchyma associated with an acute infiltrate on a chest radiograph with two or more symptoms including fever (>38 ), hypothermia (<36 ), rigors, sweats, new cough or change in color of respiratory secretions, chest discomfort or dyspnoea (9) . All the patients underwent chest radiography. The frontal and lateral chest radiographic findings were reviewed and independently classified by two senior physicians (YP Zhou and M Li) and two senior radiologists (LH Liang and QZ Zhao). Patients that were <18 years, that had been hospitalized during the 28 days preceding the study, that had HIV-related disorders (10), active tuberculosis, concurrent infectious disease, or end-stage diseases, that had a written "do not resuscitate" order, or that had healthcareassociated pneumonia (HCAP) were excluded. HCAP was defined according to the American Thoracic Society and the Infectious Disease Society of America (ATS/IDSA) guidelines in 2005 (11) .
Clinical management
Patients with CAP were admitted to a general ward and cared for by respiratory physicians based on the 2001 ATS guidelines (12) . Initial antibiotic regimens were based on the guidelines and subsequent identification of cultured pathogens. Hence, all patients might have received adequate antibiotics and were discharged when they reached clinical stability and became afebrile. The management of severe CAP was modelled after the Surviving Sepsis Campaign guidelines (13) .
Date collection
This study enrolled 1,245 patients and 15 cases were excluded from this investigation due to the exclusion criteria. The clinical and diagnostic data and radiological features were collected from medical records after discharge. The CURB-65 scores at admission and sequential organ failure assessment (SOFA) scores at 72 hours after commencing therapy were calculated. The total hospital costs, including pharmacy, radiology, and laboratory costs, examination costs, medical staff fees, bed fees, and other costs such as nebulization and oxygen therapy were also recorded. The costs of dealing with multiple co-morbidities were excluded. Missing laboratory findings (only a few patients with serum blood urea nitrogen levels, most commonly in patients with less severe illness) were assumed to be normal. This strategy is widely used in the clinical application of prediction rules and reflects the methods used in the original derivation and validation of the Pneumonia Severity Index (PSI) (14) . The principal investigator reviewed every form and medical record to ensure accuracy. The statistician was not informed in regard to the study hypothesis. The study was approved by the Institutional Review Board (Review Board of Guangdong Medical College). No informed consent was required because the data were already in existence.
Statistical analysis
All statistical analyses were performed with the Statistical Package for the Social Science for Windows version 13.0 (SPSS, Chicago, IL, USA). Categorical variables and continuous variables were reported as percentages and as the mean ± standard deviation (SD), respectively. The ChiSquare test, unpaired Student's t-test, one-way ANOVA, univariate and multivariate logistic regression, and Spearman rank correlation were employed. A p value of <0.05 was considered to be statistically significant.
Results
Baseline characteristics of the patients
The baseline characteristics of the patients are shown in Table 1 . The results showed that 53.4% (94/176) of patients with low blood pressure were women. No association was observed between gender and a low blood pressure (x 2 = 0.589, p = 0.443). The etiology of pneumonia was not detected in each patient. Hence, the data are not shown.
Weight of CURB-65 criteria in predicting 30-day mortality
The overall 30-day mortality rate was 1.3%. The mortality rate in the entire cohort increased directly with the increasing CURB-65 score (x 2 = 219.494, p <0.001. ( Table 2 ). The number of CURB-65 criteria present had a significantly in- 
The association of the CURB-65 criteria with the SOFA scores
The SOFA scores increased significantly with the number of CURB-65 criteria present (Table 4 ). The patients with CURB-65 scores of 0, 1 and 2 had lower SOFA scores in comparison to the patients with the scores of 3 (p; <0.001, <0.001, 0.028; respectively). The number of CURB-65 criteria present was positively associated with the SOFA scores. The differences in the SOFA scores between the patients with a criterion of CURB-65 and those without that and their associations are shown in Table 5 . Urea >7 mmol·L -1 was most strongly associated with SOFA scores. No association was observed between the presence of low blood pressure and SOFA scores.
The association of CURB-65 criteria with the length of hospital stay (LOS)
The patients with CURB-65 scores of 2 had longer hospital LOS in comparison to the patients with CURB-65 scores of 0 and 1 (p; <0.001, <0.001; respectively. Table 4 ). The number of CURB-65 criteria present was positively associated with hospital LOS. The differences in hospital LOS between the patients with a criterion of CURB-65 and those without that and their associations are shown in Table 6 . Confusion had the closest relationship to hospital LOS. No association was found between a low blood pressure and hospital LOS, or between age ! 65 years and hospital LOS.
Costs according to CURB-65 criteria
Costs rose sharply with an increasing CURB-65 score ( Table 4 ). The number of CURB-65 criteria present was positively associated with the costs. The differences in costs between the patients with a criterion of CURB-65 and those without that and their associations are shown in Table 7 . Age ! 65 years had the strongest association with costs. No association was seen between a low blood pressure and the costs.
Discussion
The current findings show that each criterion of CURB-65 was of unequal weight in predicting mortality in a very lowmortality-rate setting, that confusion was most strongly associated with mortality, that confusion, urea >7 mmol L -1 and age ! 65 yrs showed independent relationships with mortality, and that no association could be observed between a low blood pressure and mortality. Lim's international derivation and validation study revealed that the weight of each of the CURB-65 criteria were 8.1, 5.6, 1.7, 2.4 and 5.5, respectively (15), which were different from that currently reported. Liapikou et al. (16) and Phua et al. (9) discovered that confusion, urea >7 mmol·L -1 , respiratory rate ! 30-minutes -1 and low blood pressure were of unequal weight in predicting hospital mortality and that confusion had the strongest association with mortality when validating the IDSA/ATS minor criteria for severe CAP. Liapikou et al. (16) were also unable to demonstrate any association be- (17) could. Chalmers' prospective study showed that the diastolic blood pressure was less related to mortality and even recommended that the CURB65 score could be simplified to a modified CRB65 score by omission of the diastolic blood pressure criterion without compromising its accuracy. The majority (164/176, 93.2%) of the patients with a low blood pressure in the current study were those suffering from a low diastolic blood pressure. The findings of Chalmers et al. (17) also suggest that there is no association between a low blood pressure and mortality. These results vary among institutions and countries. The performance of scores did vary significantly between different studies in different healthcare systems. If the population of patients to which the score is being applied is significantly different from the original derivation it may be necessary to perform local recalibration of the score (18) . The impact of a criterion might be different according to each institution's epidemiological profile. A criterion not impacting in low-mortality-rate institutions might be important for places where mortality is high (19) . The overall 30-day mortality was 1.3% in the current study, whereas they were 14.7% in Phua's study (9) , 9% in Lim's study (15) and 3.6% in Liapikou's study (16) . The mortalities in the current and Liapikou's studies were low, which might explain the lack of an association of hypotension with mortality. Another reason was simply considered to be due to a lack of cases of septic shock in the current study because it is not credible that septic shock would not predict mortality in any population. Blood pressure is dependent on the cardiac output and the peripheral resistance. Using the blood pressure criterion in the severity assessment of CAP may lead to false negativity in older people due to high prevalence of systolic hypertension with increasing age. One of the causes for the lack of any relationship between a low blood pressure and the clinical and laboratory characteristics in this study might be associated with the presence of hypertension in older people. Myint et al. (20) found that the replacement of the shock index, the heart rate divided by systolic blood pressure for low blood pressure in CURB-65, had a good performance in patients with CAP. Further studies are needed to increase the generalizability of these findings. The OR of age " 65 years for mortality was just less than that of confusion, and age " 65 years was related to higher SOFA scores and most strongly associated with costs in the current study. Chen et al. (21) reported the 30-day mortality rate to be 5.2% in younger adults, 7.1% in elderly patients and 9.5% in very old patients, and no significant effect of age on the 30-day mortality was observed after adjusting for other PSI or CURB-65 variables. Kelly et al. (22) found that patients greater than 65 years of age had a higher incidence of altered mental status on presentation and that CURB scores and PSI were higher in the older patients. While advanced age is associated with a poor outcome, biological aging is a complex issue and it does not necessarily correlate with chronological age. Tools derived to predict mortality are likely to be skewed by elderly patients. Simple modification of CURB-65 (age " 65 and <85 scores 1, age " 85 scores 2; urea >7 mmol.L -1 but !11 mmol.L -1 scores 1, urea >11 mmol.L -1 scores 2) was recommended by Myint et al. (23) to better identify patients including the elderly with severe CAP. Further studies are therefore warranted.
Patients who have a CURB-65 score of 3 or more are at high risk of death (1, 5) . The current data suggest that patients with the three strongest predictive individual criteria, i.e., confusion, age " 65 years and urea >7 mmol·L -1 , might have a more severe condition and higher mortality than those with the weakest pattern. The former might benefit more from ICU admission and should have a high priority for treatment in the ICU, if there are limited ICU beds in an institution. A major challenge in the management of CAP is to identify patients at risk for rapidly developing adverse medical outcomes among those presenting to the emergency department with no obvious reason for immediate ICU admission. The patients with only one or two of the strongest predictive individual criteria might rapidly develop adverse medical outcomes; therefore intensive care might be warranted. Hence, future multicenter studies should be per-formed to assess the generalizability of the current findings and to validate these speculations.
Hospital LOS for CAP inpatients depends on the time needed to reach clinical stability, which is significantly influenced by the severity of disease (23) . Patients with the most severe pneumonia take the longest to recover and remain in the hospital for longer periods. The current study showed that CURB-65 scores, like the PSI index (24, 25) , can be used to estimate the duration of hospital stay, just as Capelastegui et al. (26) reported. Capelastegui et al. (27) also found that factors associated with a longer hospital stay for patients hospitalized with CAP included high risk classification on the PSI. The assessment of the severity of illness at the time of hospital admission, as defined by the CURB-65 score, can help physicians determine which patients may be candidates for early hospital discharge.
The current findings might have implications for the management of the disease. The outcomes of patients with CAP in very low-mortality-rate settings could be predicted more accurately according to the present findings. The current findings might typically represent the situation in very lowmortality-rate institutions. Further studies are needed to validate the generalizability of the findings at such institutions. The clinical heterogeneity of CAP is a global limitation when attempting to create a scoring system capable of separating patients into appropriate management groups. This limitation further supports the notion that clinical judgment, which is difficult to define in objective terms, must remain an indispensable part of decision making.
Limitations
This study has two main limitations: First, this was a retrospective single-centre study. Second, it was a relatively small sample. The frequencies of the presence of the CURB-65 criteria were relatively low other than age ! 65 years. The findings might have been more robust with a greater number of patients with a criterion.
Conclusions
The individual CURB-65 criteria were of unequal weight in predicting the 30-day mortality, SOFA scores, hospital LOS and costs in a very low-mortality-rate setting, and a low blood pressure was not associated with mortality.
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